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My invention relates broadly fo improvemens 
in the gauging of infernal lengths of manufac- 
tured, molded or formed parts and more par- 
ticularly fo a method of comparing dimensions 
of such parts fo a toaster gauge or part using the 
inherent accuracy of a dial indicator. 
One of the objects of my invention is fo pro- 
vide a precision type gauge of simplified construc- 
tion ïor use in all types oï manuïacturing. 
Another object of my invention is fo provide 
an accurate means whereby the action of a stand- 
ard type dial indicator held in a vertical plane, 
with the contact point down, is transferred fo a 
downward action in a vertical plane several 
inches ïrom the indicator. 
Still another object of my invention is to pro- 
vide a universal indicator gauge whereby various 
arts or dimensions on the saine part may be 
hecked by merely changing the gauge adapters 
or stages. 
Another object of my invention is fo provide 
a universal system oï gauging infernal lengths 
in parts so that economies in the manuïacture 
oï certain parts can be achieved by a recognized 
standard method. 
A ïurther object of my invention is to provide 
a gauge most suitable for infernal gauging yet 
readily applicable fo external lengths, diameters, 
fiats or thread pitch diameters. 
Another object of my invention is fo provide a 
gauge in which approximately two-thirds of the 
original investment is entirely universal and can 
be used with many adapters for checking un- 
related parts or dimensions. 
Another object of my invention is fo provide a 
very inexpensive highly accurate gauging mears 
for infernal dimensions. 
Stfll a further object of my invention is fo pro- 
vide a gauging means whereby Johansson blocks 
may be used as the setting means for compar- 
ison fo an infernal length. 
Another object of my invention is fo provide a 
simple gauging means or checking the relative 
position oï tapers fo shoulders or faces of parts 
whether infernal or external. 
_mother object of my invention is fo establish 
by ifs use the very practical procedure oï using 
masters for the control of dimensions in the 
manufacture of repetitive parts where the re- 
quirement calls for interchangeabflity. 
Other and ïurther objects oï my invention re- 
side in the improved construction'of gauge as set 
forth more ïully in the specification hereinafter 
ïollowing by reference fo the accompanying 
drawing in which: 
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Figure 1 is a side elevational view of the gauge 
of my invention; Fig. 2 is a ïront view of the 
gauge shown in Fig. !; Fig. 3 is a rear view of 
the gauge shown in Fig. 1; Fig. 4 is a top plan 
5 view oï the gauge; Fig. 5 is an enlarged longitu- 
dinal sectional view through the gauge with cer- 
tain of the parts illustrated in side elevation; Fig. 
6 is a transverse sectional view looking upwardly 
through the base of the gauge, the 7iew being 
10 taken substantially on line 6--6 oï ïig. 5; Fig. 7 
is a vertical sectional view through the gauge 
taken substantially on line -- oï Fig. 5; Fig. 8 
is a vertical sectional view through the gauge 
taken substantially on line 8--$ of Fig. 5; Fig. 9 
15 is a vertical sectional view taken substantially 
on line 9--9 of Fig. 5; Fig. 10 is a ïragmentary 
horizontal sectional view taken substantially on 
line 19--il} of Fig. 5 and showing the vertically 
adjustable slidable support arranged in the base 
20 of the gauge for supporting the indicator; Fig. 11 
is a ïragmentary horizontal sectional view taken 
substantially on line ! I--! ! oï Fig. 5; Fig. 12 is a 
fragmentary .sectional view with certain oï the 
parts illustrated in section and showing the aP- 
25 plication of the gauge oï my invention fo the 
measurement oï the diameters of infernal bores 
with the association of precision gauge blocks 
therewith; Fig. 13 fllustrates another apPliCation 
of the gauge oï my invention in the measuremen e - 
30 of precision parts with the association of a taper 
gauge block and precision infernal length blocks; 
Fig. 14 fllustrates a ïurther application of the 
gauge of my invention in the precision measure- 
ment of parts using associated precision gauge 
35 blocks; Fig. 15 fllustrates an application of the 
gauge of my invention in the checking oï the hole 
depth in a precision part in relation to the bottom 
ïace oï the part; Fig. 16 fllustrates the applica- 
tion of my invention in the measurement by use 
40 of a different adapter fo check the depth oï the 
bottom groove in a precision part in relation fo 
the bottom face of the part; Fig. 17 shows in 
cross-sectional view the application oï my inven- 
tion in the measurement of infernal lengths and 
45 diameters in precision parts; Fig. 18 illustrates 
the application of my invention ïor checking the 
outside length oï a precision part ïrom the 
shoulder to the bottom oï the part; and Fig. 19 
shows the application oï my invention fo a modi- 
50 fied ïorm of adapter ïor checking the external 
diameter of a precision part. 
 l%eïerring fo the drawings in detafl reïerence 
character ! designates the oase support ïor the 
gauge of my invention having an elevated end 
55 portion '2 adjacent one end and a depending.cir- 



2,602235 

cular portion 3 disposed interiorly of the base 
adjacent the opposite end and internally screw- 
threaded af 3a. The elevated end 2 of the base 
support is connected by tapered side walls 4 with 
the substantially horizontally extending portion 
§ of the base support. The elevated end 2 of 
the base ! is provided with a vertically extend- 
ing aperture 6 therein which, when viewed in 
section as shown for example in Fig. 10, is par- 
tially circular and-terminates in a fiat 'side 
The aperture 6 at the lower portion of the base 
is enlarged fo a circular section as represented af 
6b as shown more particularly in Fig. 11. 
A support rod 7 having a screw-threaded shank 
7a with a longitudinally extending flattened side 
7b thereon extends into the vertically disposed 
aperture 6 and may ïoe adjustably positioned 
therein 0y the knurled adjustment nut 6 which 
projects through a slot 9 formed in the end 
of the base support |. The knurled nut 6 is 
internally screw-threaded as represented at 
to receive the screw threads 7a on the support 
7. Support 7 may thus be adjusted vertically to 
varioui poiitions within the limits allowed by 
the depth of the circular section 6b of the aper- 
ture in the base 2. The upper extremity of the 
support 7 carries-a yoke-portion 7c which is 
transversely apertured af 7g and Te fo -receive 
the. screwrthreaded securing bolt I{} screw- 
threaded on ' the end thereof fo engage the cor- 
responding screw-threads .in the aperture Te in 
yoke ' 7c.. The bolt I{}passes through the pro- 
jecting_portion a formed on casing ! of the 
indicator. The dndicator is represented-at 
as including a calibrated scale and a rotatable 
indicator hand 4 which il angularly movable 
thereover in accordance with the movement of 
the:indicator actuator pin {}. The indicator 
actuator pin {} extends downwardly through the 
protective sleeve 6 for presenting the indicator 
actuator.pin {} to the end of the vertically mov- 
able indicator pin 7. The vertically movable 
indicator pin 17 is dispoied for slidable more- 
ment in the vertically arranged aperture 6 in 
ïoase support . The indicator pin 7 serves as 
a force transfer member between the indicator 
actuatoç, pin {} and the end face 19a of the piv- 
otally mounted lever 9. 
The pivotally mounted lever 9 ii carried by 
transerse pin 2{} which is accurately journalled 
in,bearings formed in the depending side portions 
ofçhe 19-shaped yoke 2|. The 19-shaped yoke 
2 isfastened fo the under side of the depend- 
ing bifurcated portion 22 of the base  by means 
of-the screw-threaded bolt 23. The screw- 
threaded bolt 23 engages screw threads in the 
19-shaped yoke 2| and iæ tightened by turning 
the head 23a from the ,top surface ,5 of the base 
. The bolt head 23a is tightened against washer 
member. 26b which abuts directly against the top 
surface {} of the base . Thus lever 19 is ful- 
crnmed bo.ut pin 2{} as a pivot and is accurate!y 
securedin alignment with the longitudinal axii 
of the base ! by the downwardly extending bifur- 
cated.portion 22 of the base . A longitudinally 
extending projection 24 is formed integrally wit 
the under surface of base  intermediate the 
bifurcated portion 22 and the end of the base 
af 2. The projection 24 bas a socket 2{} formed 
therein for receiving, the compression type coil 
spring 26 which tends fo continuously urge lever 
! 9 in a clockwise direction when viewed as shown 
in Fig. 5. 
. The oppos!te end of the lever |9 is provided 
with a face 195 which forms preciiion contact 
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with the end of adapter pin 27. In the form of 
the invention illustrated in Figs. 1-11 the adapter 
pin 27 is vertically mounted for vertically slid- 
able movement through aperture 26a in the 
5 adapter stage 28. The adapter stage 2 is 
ternally screw-threaded af 26b fo engage the in- 
ternal screw threads 3a in the depending circu- 
lar portion 3 adjacent the end of the base |. 
The fiat surface 2c of the adapter stage 
10 forms a mounting means for various precision 
parts which are to ïoe measured by the gauge of 
my invention. 
It will be seen that any pressure applied against 
the end of adapter pin 27 is communicated di- 
15 recly to the face |gb of lever |9 which rocks 
about pivot 2 and moves adapter face a 
againstthe end of indicator pin  7 which directly 
abuts the end of the indicator actuator pin ! {} for 
registering measurements by movement of indi- 
20 cator arm |4 over calibrated scale 2. The posi- 
tion of the indicator casing | above the end 
of the indicator pin |7 is controlled by move- 
ment of the knurled adjusting nut 6 to raise or 
lower support 7 by engagement of the infernal 
25 screw threads of knurled nut 8 with the external 
screw threads 7a of the support 7. When the 
exact operating position is found lock nut 29 
operating against washer member 29a is tight- 
ened fo maintain the support 7 in the selected 
30 vertical position. Compression coil spring 26 
tends fo continuously urge lever 9 fo a position 
in which face |gb thereof urges adapter pin 
vertically upwardly. A limit of the clockwise 
movement is reached .when the end |gb of lever 
35 |9 abuts the lower face 26d of the adapter .stage 
For meastu'ement of many precision parts the 
arrangement of adapter pin 27 projecting verti- 
cally from adapter stage 26 as illustrated in Figs. 
40 1-11 may Se employed. 
For various applications of the precision gauge 
of my invention various adapters are app!ied fo 
the gauge by removal of the adapter stage 28 
and substitution of the special stage as reluired. 
45 2s examples of some of these arrangements 
reference is ruade fo, Figs. 12-19. 
In Fig. 12 I have shown the adapter pin 27 of 
the previous photographs of the drawings re- 
,placed by a gauge pin 3I} having a conically 
50 shaped terminus 3{}a .thereon adapted to enter 
various size bores l, 32, 33, etc. of the taper 
gauge block 34 when supported by precision 
blocks represented at 35, 6 'and 37 supported on 
the top surface 28c of the adapter stage 28. The 
55 indicator scale |2 may thus be .calibrated and 
checked against known measurements for cer- 
tain lengths A and certain diameters B for a 
predetermined taper C. Thereafter the gauge 
may be used in the measurement of bores of 
60 various diameters tobe tested with the assurance 
of accurate calibration of the instrument. 
In Fig. 13 I have 'shown the adapter pin 
of Figs. 1-11 removed and substituted by the 
measurement pin 36 operative against the face 
65 19a of the lever 19 and against the infernal pre- 
cision blocks 39, 4{} and 4| arranged interiorly 
of the precision block 3{} and associated with the 
taper gauge block 34. Infernal length repre- 
sented af A' may thus be accurately checked on 
70 the scale 12 of the indicator .and thereafter in- 
fernal lengths determined rapidly by application 
of the parts fo be tested to the end of the meas- 
urement pin 38. 
In Fig. 14 I have shown a further application 
75 of my invention to the testing of both the diam- 
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eter and length of the precision part in which 
the gauge pin 42 is substituted for the adapter 
pin 27 heretofore explained where çhe gaugepin 
42 bas diameters of different sections, the upper 
section of which has a diameter B" which cor- 
responds fo the diameter B oï the measurement 
pin illustrated at $} in Fig. 12. Precision blocks 
are thon selected fo provide the length A" 
represented a 4, 44 and . The fiat end of the 
taper b!ock 4 is thon placed over the end of 
th gauge pin 2 and the indicator arm 
adjusted te zero. This preven any off taper 
condition from interfering with an accurate 
reading and fixes the .contact line position accu- 
rately without regard fo taper. 
Fig. 15 shows the .application of the gauge of 
my invention  the checkg of the depth of 
ho!e a in the precision part . For this 
Pose a special measurement pin 4] is substituted 
inthe adapter stage 28 in place of the ,pin 
and the depth of the ho!e 6a directly read on 
the calibrated scale 2 of the indicator by appy- 
ing the part 46 over the end of the measurement 
pin ].. 
In Fig. 16 I have illustrated a still further 
application of the gauge of my invention where- 
in adapter stage 28 is replaced by a special 
adapter stage 48 havg a cF!drical recess a 
therein operative te receive the measurement pin 
9 in lieu of adapter pin 2]. Measurement pin 
9 has a shaped end thereon in the ferre of an 
annular rira a adapted fo enter the groove a 
in precision pa 9 for checking the depth of 
the bottom of the groove .a in relation te the 
boom face b of the precision part . The 
lower end of the meument pin 9 is abutted 
by face  a of operating lever  . 
In Fig. 1 I bave shown the application of tuf 
invention to the precision checking of length and 
traverse dimensions of bores in precion pas. 
n this application measurement pin   is substi- 
tuted for the adapter pin 2 in adapter stage 2. 
Pin  has a precision frusto-conical precision 
end portion a adapted te en, er the interna1 
bore of the precision part 2. The infernal 
depth A'" is accaely measured by contact 
tween measurement pin  and the end of the 
inteal bore in precision par 2 and he diam- 
eter of bore B'" is determined by entry of the 
frusto-conical]y shaped end ]a of measure- 
ment pin  therein, i have successfully ruade 
measurements by this arrangement as accurate 
as one-ten-thousndth of an inch. 
In Fig. 18 I have shown a different form of 
adapter stage app!ied to the gaug.e of my inven- 
tion for performing special precision operations. 
An adapter stage  is su.bstituted f.or tbe 
adapter stage 25 and is screw-threaded ino the 
screw threads Sa of the annular screw-teaded 
depending rtion . e adapter stage  
tends upwardly and is provided with a cylin- 
drical recess  therein below which there is 
arranged a headed measurement pin  which 
takes the place of the aapter pin 2]. The 
headed measrement pin  provides a force 
transmission mea fïom the precision part 
te. the face .ga of lever 9. The precision part 
66 in this arrangement has an aular sho2der 
 which  adapted fo test upon the circ]ar 
periphery of the adapter stage . A sha 
extends downwardly frein the shmflder 6a and 
the obJect o1 inserting the pcision pa]oE  in 
the adapter stage  is to check the outside 
length of the Shank b £rom the shoulder a, 
that is the distance A .... . The distance A 
can be directly read on the calibrated scale 

6 
as eàch precision part is inserted in the recessed 
adapter stage 55 for depressing he headed 
measurement pin 5 which abu.ts against face 
f 9a -for actuating lever ! 9. 
5 The external diameter of a Precision part may 
be chcked as illustrated in Fig. 19. In this 
rangement an adapter stage 56 is substituted for 
adapter stage 29 and is lrovided with a meas- 
urement pin 5ï therein which takes the place 
10 of adapter pin 27. The adapter stage 56 has 
ai one side thereof an upwardly extending por- 
tion 5S terminating in a precision abutment face 
 59. The precision part which is fo be checked 
as te diameter is represented ai Ç} and is in- 
15 troduced between the top of measurement pin 
57 and the precision abutment face 59. Ejec- 
tion of pin 7 toward face ga of lever 9 re- 
sults in an annular rocking of lever 9 about 
pivot 2 and a movement of indicator pin 
20 for operating indicator actuator pin  and 
fecting a quick and direct reading of the annu- 
lar position of indicator arm  on calibrated 
scale 2 thus giving an immediate reading of 
ameter of precision part  according to dimen- 
25 ion A ..... . 
The movingparts of the gauge are enclosed 
by a bottom plate  which tests against an 
inteïnal peripheral shou!der a formed interiorly 
of casing  and is secured by screws 52 which 
30 enter screw-threaded recesses adjacent opposite 
ends of base . 
While I have described tuf invention in one 
of its preferred embodiments I realize that modi- 
fications in detai! may be marie and i desire 
35 that it be understood that I intend no limita- 
tions upon tuF invention other than may be im- 
posed by the scope of the appended c!aims. 
 ,quat _.  claire as new and desire te secure 
by Letters Patent of the United States is as 
40 fol!ows: 
1. In a device of the character described, a 
base having an elevated portion having ma- 
chined therein a fiat sided, vertically directed 
aperture adjacent one end thereof, a fiat sided 
and threaded indi,cator support rod in said aper- 
4 ture and held in vertical relation te the base 
by al! adjusting ring and locked in adjusted 
position by a lock nut, and a dial indcator su 
ported .by said support rod, a second verticaHy 
50 directed opening adjacent said fiat sided aper- 
ture, a threaded hole spaced from said aperture 
for receiving various and sundry gauge pins and 
adapters, a fulcrum means within said base and 
supported equally between the second openin 
55 and the threaded hole and a sliding pin in said 
second opening adapted fo enage soEid fulcrum 
means and said dial indi, cator for accurately 
transmitting fo said indicator movement of said 
fulcrum relative fo the said hole ,but in the 
60 opposite direction said lever engaging the end 
surfaces of said sliding pin and said gauge pin. 
2. A gauge comprising a base having an open- 
ing in an elevated supporting portion adjacent 
one end thereof, axa upright supporting rod in said 
05 opening in said eievated portion for supporting an 
indicator and holding it in a vertical position so 
that the operating point of said indicato r con- 
tacts one end of a separate, unattached, vertical 
slidiug pin located for sliding movement in an 
70 .opening in said base and operable through a 
fulcrum lever in said base and which engages 
the opposite end of said pin for accurately trans- 
mitting te said indicator movement and in the 
opposite direction of said fulcrum lever relative fo 
75 a position in the base in which is supported any 
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one of a nu-mber of adapters and gauge pins .de- 
signed for gauging specific parts or dimensions, 
said lever engaging the end surfaces of said slid- 
ing pin and said gauge pin. 
3. A gauge comprising a base support, an 
adapter stage located adjacent one end of said 
base support and in fixed position relative 
thereto, an indicator supported adjacent the op- 
pQsite end on an e!evated portion of said base, 
an indicator actuator pin associated with said 
Ludicator, an indicator pin loose]y mounted for 
free vertical sliding movement in said base in 
alignment with said indicator actuator pin and 
a lever pivotally mounted beneath said base and 
extending from said adapter stage atone end 
thereof to said indicator pin at the other end 
thereoï and abutting the adjacent end of said 
pi.n for transmitting forces applied to said 
adapter stage to said indicator actuator pin, 
said lever engaging the end surface of said in- 
dicator actuator pin. 
4. A gauge compriing a bae support having 
a substantially hollow interior, a yoke secured 
substantially centrally of said hollow base and 
dependLug downwardly, a rockable lever jour- 
nalled in said yoke, a.ctuating faces on the 
per ends of said lever, a removable adapter stage 
adjacent one end of said base and secured in 
fixed position relative thereto, a separate, ax- 
ially s!idable adapter pin extending through said 
adapter stage and having its end surface abut 
ing the actuatLug face on the adjacent end of 
said rockable lever, a separate, axially slidable 
indicator pin slidably disposed through said base 
and having its end surface abuting with the 
actuating face on the other end of said rock- 
ble lever, an indicator, means for supporting 
said indicator adja.cent the last mentioned end 
of said base, an indicator actuator plu project- 
LUg from said indicator having its end surface 
abutting with the adjacent end of said indi- 
cator pin and a compression coil spring inter- 
posedbetween said base and said rockable lever 
for urging said rockable lever ino continuous 
engagement with said adapter pin whereby 
movement of said adapter pin is transmited fo 
said indicator actuator pin for operatLug said 
indicator. 
5. A gauge comprisLug a base support havLug 
a substantially hollow interior, a yoke secured 
sbstantially centrally of said hol!ow base and 
depending downwardly, a rockable lever jour- 
nalled in said yoke, actuating faces on the 
per ends of said lever, an adapter stage adja- 
cent one end of said ,base, an adapter pin ex- 
tending through said adapter stage and having 
ifs end surface abutting the actuating face on 
the adjacent end of said rockable lever but ]ot 
connected to said lever, an indicator pin slid- 
ably disposed through said base and having 
end surface abuttlug with the actuating face 
on the other end of said rockable lever but hot 
connected with said lever, an indicator, means 
for supporting said indicator adjacent the last 
mentioned end of said base, an indicator actua- 
tor pin projecting from said ludicator into abut- 
ment with said indicator pin and means for ad- 
justing the vertical position of said indicator 
above said base for selectively positioning said 
indicator actuator pin with respect fo the 
per end of said indicator pin whereby move- 
ment of said adapter pin is transmitted to said 
indicator actuator pin for operating said indi- 
cator. 
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6. A gauge comprising a base support havLug 
a substantially hollow interior, a yoke secured 
substantially centrally of said ho!low base and 
depending downwardly, a rockble lever jour- 
5 nal!ed in said yoke, actuatLug faces on the up- 
per ends of said lever, an adapter stage adja- 
,cent one end of said base,.a separate, axially 
slidable adapter pin extending through said 
adapter stage and having ifs end surface ef- 
10 fecting pressure abutment with one of the ac- 
tuating faces on the end of said rockable lever, 
a separate indicatoï pin axially slidably dis- 
posed through said base and having an end sur- 
face abutting with the actuating face on the 
15 other end of said rockable lever, an indicator, 
means for supporting said indicator adjacent the 
last mentioned end of said base, an indicator 
ctuator pin projecting from said Ludicator and 
having an end surface in abutment with the end 
20 surface of said axially slidable indicator pin, 
said base being transverse!y slotted adjacent the 
last mentioned end thereof, said means for sup- 
porting said indicator comprising an axially ad- 
justable adjusting screw extending through said 
25 base and through the slotted end thereof, an 
adjusting nut disposed in the slotted end of said 
base and engaging said adjusting screw, said 
adjusting nut projecting beyond the sides of said 
.base and manually engageable for raising or Iow- 
30 ering said adjusting screw and the indicator 
carried thereby for selective!y positioning said 
indicator sctuator pin with respect to the end 
of said indicator pin. 
. In a gauge, a base having a hollow central 
35 interior portion, a bifurcated member depend- 
ing downwardly substantially central!y of said 
base, a yoke positioned within said bifurcated 
member, a lever pivotally mounted in said yoke 
and extending in opposite directions longitudi- 
40 nally of the hollow interior of said base, a 
movable adapter stage having an adapter pin 
carried by said base in fixed relation thereto 
in a position over one end of said lever, an 
dicator adjustably supported adjacent the other 
45 end of said base, an Ludicator actuator pin as- 
sociated with said indicator and a slidable force 
transmittLug member extending through said 
base between the opposite end of said lever and 
said indicator actuator pin whereby forces 
50 parted to said OEdapter pin are directly trans- 
mitted fo said indicator said menber being sep- 
arated from said lever and axially movable upon 
movement of said lever. 
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